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TPX CONFIGURATION MANAGEMENT PLAN

1.0 Introduction

The Configuration Management Plan defines the Configuration Management (CM) technical and administrative processes applicable to the Tokamak Physics Experiment (TPX) from before Conceptual Design Review through first plasma.  The complexity of the TPX Project, i.e., multiple national laboratories, universities and subcontractors involved in the development, fabrication, test, construction and assembly of TPX hardware and software, requires implementation of the comprehensive configuration management program defined in this plan.  This plan implements a configuration management program that is consistent with DOE Order 4700.1 and chapter 13, Systems Engineering, and chapter 14, Configuration Management Overview, in the Project Management Plan.  The plan ensures that TPX satisfies all appropriate regulatory requirements.

2.0  REFERENCE DOCUMENTS.   

The referenced documents  are the latest revision.  Any change in these documents which will cause the CMP to change will be included in a  revision of the CMP.

DOE Order 4700.1 Project Management System 

Mil-STD-490A, Specification Practices

TPX Data Management Plan, TPX-PLAN-DMP

TPX Drawing Standards

TPX Drawing Control Procedures

TPX Interface Control Management Plan, TPX-PLAN-ICMP

TPX Project Management Plan, TPX-PLAN-PMP

3.0  ORGANIZATION. 

The Project Engineer is responsible for the Configuration Management process for the TPX project.  The Systems Integration & Support (SIS) subcontractor is responsible to the Project Engineer for implementation of the CM process and the update of the technical baseline as described in this plan.  The TPX Project Control Manager provides  support to the CM process in the area of cost and schedule changes to the TPX Project. The CM functions described in this plan are Configuration Identification, Change Control, Configuration Audits, and Configuration Status Accounting.  Implementation of these functions provides the following for the project:

4.0 Configuration Management.  

CM is a  process for identifying and documenting project cost, schedule and performance baselines to be established and controlled in accordance with the change control requirements of this plan.  Performance baselines define the functional, physical and interface requirements and the related verification methods that assure that the requirements have been achieved and cost and schedule are adjusted appropriately.  In some cases the cost and schedule baseline changes can be the driving function of the change.


—
A process for the development, review and disposition of changes to the authenticated documentation.  The process includes the procedures for assessing the impact of changes and for monitoring their implementation.


—
A process for auditing the design and fabrication efforts for the achievement or non-achievement of the performance baselines. A similar process is also provided  for the auditing of cost and schedule baselines.


—
An information system that provides precise identification of the project, performance baselines and  the status of all changes to those baselines.

4.1  Configuration Identification.  

Configuration Identification begins during the earliest phase of the project and continues throughout the life cycle of the project.  Configuration Identification accomplishes the following in accordance with paragraphs 4.1.1 through 4.1.4.


—
Selection of the configuration items for which performance baselines will be established in accordance with this plan.


—
Selection of the appropriate type of documentation for  the performance baseline. (Requirements for project cost and schedule are defined in Section 4.3).


—
Issuance of the identification numbers for TPX documentation.

4.1.1  Selection of Items.  

The initial step for implementation of the requirements for configuration items is the selection of system components for which performance baselines will be established and placed under configuration control.  The items selected will be identified as configuration items (CIs).  Detailed design documentation, such as specifications and drawings will be prepared for the selected items to support the conduct of design, test, fabrication and verification.  These documents will be authenticated and changed as shown in Figures 4.1.1 and 4.3.2.  Factors to be taken into consideration by WBS managers and systems engineering in selection of the configuration items are as follows:


—
The configuration items selected must be a manageable level of assembly.  The selection process separates the elements of the system into individually identified subsets for the purpose of managing their development.  The selection is normally limited to major subsystem levels of the Work Breakdown Structure (WBS), or to critical items of a major subsystem.  Item selection should provide an optimum management level for development of the design and acceptance of the product.  This level is one at which the contracting agency specifies, contracts for, and accepts individual items.  The configuration identification of an item is maintained by the generation of specification  and support documentation which is controlled by the Configuration Control Board.


—
Specifications should be assigned to items whose technical functions and performance parameters must be defined and controlled or to control that item's interface with other items.  The selection is a management decision normally accomplished through the system engineering process in conjunction with configuration management.  Selecting items shall take into consideration life cycle cost and management impacts associated with such a designation.  Choosing too many items increases the cost of control; choosing too few or the wrong elements as items runs the risk of too little control through lack of management visibility.

A specification tree will be developed by each WBS manager to document the selection of items.  Systems engineering will assign the CI numbers and integrate these specification trees into a TPX Specification Tree.  The TPX Specification Tree will be coordinated with  the WBS managers and Systems Engineering and approved by the TPX Project Engineer.
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4.1.2  Document Types. 

As described below some of the documentation will be authenticated by the Configuration Control Board (CCB) and placed under formal change control (ref section 4.1.1 Selection of items).  Other documents will either be formally released and maintained in accordance with TPX Configuration Control Procedure (TPX-PROC-xxxx) or simply archived in the Data Management System as decision support data. Technical baselines plus approved changes constitute the current approved configuration identification.

4.1.2.1  Formal Change Control Documents  

The following paragraphs identify the documents that will be approved/authenticated and placed under Configuration Control Baord  (CCB) control.  The specific documents will be individually identified in the Configuration Control List as being CCB controlled and the list will be provided on the fileshare in the Controlled Documents Folder. The typical timelines for baselining documentation is shown in Figure 4.1.3.

4.1.2.1.1  Project Definition Statement (PDS). 

The PDS represents a succinct description of the TPX Project as agreed to between DOE and the TPX Project.  It was reviewed by senior TPX Program and Project management, signed-off by both the TPX Program and TPX Project Director and approved jointly by the Princeton Plasma Physics Laboratory (PPPL) Director and the Office of Fusion Energy (OFE) TPX Program Manager.  It describes the hardware that will be provided, the schedule for completion, and the total project costs (TPC).  The PDS is the reference document from which other project documents such as the General Requirements Document,  system specifications, and CI specifications will be derived.  The PDS is a controlled document subject to the change control requirements of Section 4.3 of this plan.

4.1.2.1.2  General Requirements Document (GRD).  

The GRD flows from the PDS and is a statement of TPX Mission, experimental objectives, and top level requirements for physics, engineering, safety, reliability and maintainability, environmental, safety and health (ES&H), and quality assurance.  The GRD was developed by Systems Engineering n collaboration with Project Physics.  It was reviewed by senior TPX Program and Project management and signed-off by both the TPX Program and TPX Project Directors.  It was approved jointly by the PPPL Director and the DOE TPX Project Manager.  The GRD is a controlled document subject to change control requirements of Section 4.3 of this plan.

4.1.2.1.3  TPX Systems Specification (TSS)  

The TSS defines performance requirements and provides the basis for deveolping subsystem specifications.  These requirements are derived from, and are consistent with, the PDS and GRD.  The TSS is approved by the TPX Project Director and is a controlled document subject to the change control requirements of Section 4.3 of this plan.  The TSS is being prepared by Systems Engineering.   This specification, will be  prepared as a MIL-STD-490A system specification Type A, using MIL-STD-409A as a guide, identifying  TPX system level requirements for which requirements can be allocated to the lower level specifications.  

4.1.2.1.4 Specifications.   

The development and acceptance requirements for the selected CIs will be documented in specifications (B specs).  MIL-STD-490A, which is to be used as a guide, establishes the format and content requirements for specifications that will define these requirements.  Development specifications (MIL-STD-490A, Type B) will be prepared by the responsible WBS Manager or their delegated subcontractor to define the functional and interface requirements and design constraints for a CI and the methods to be used to verify the requirements.  Development specifications include the functional test  requirements to be verified by conduct of a Functional Configuration Audit (FCA) (reference Section 4.1.3.3.2).

Product fabrication specifications (MIL-STD-490A, Type C1b) will be prepared to define the production acceptance test requirements for a CI, identify the CI part number and the methods to be used to verify acceptability of the fabricated CI.  The product specifications include the CI acceptance requirements used to verify CI acceptability at the Physical Configuration Audit (PCA) (reference Section 4.1.3.3.2.4.) and any subsequent acceptance of CIs.  

MIL-STD-490A Process (Type D) and Material (Type E) will be prepared for critical processes and material.  These specifications are normally used when a special, non-standard process or material has been developed specifically for use with this CI and when the use of that exact process or material is critical to achievement of the required CI performance. Higher level specifications will be prepared and authenticated first and have precedence over lower lever specifications.  

4.1.2.1.5  Drawings.  

Project drawings will be prepared  in accordance with the TPX Drawing Standard Document and processed in accordance with the TPX Drawing Control Procedure.  Subcontractors will prepare and submit  Computer Aided Design (CAD) drawings.  Drawings will be reviewed and released into the Drawing Preliminary Review File area of the drawing control system by the responsible WBS. The Project Engineer is the sole authority for establishment of drawings on the  drawing tree that require systems engineering review.   The SIS will be responsible for reviewing selected drawings that are identified on the WBS drawing tree as requiring system engineering review.   These drawings will be entered into the TPX Drawing Release File by  the Data Manager after SIS  review and signoff, which places them under configuration control.  The lower level drawings not identified for SIS review will be entered into the  Drawing Preliminary Review File area into the Drawing Release File .  These drawings will be placed under formal change control at the completion of the  design development phase.      Upon receipt from the WBS subcontractor the Document and Drawing Control System will record the status of delivered  drawings.  All drawings will be under formal configuration control at the close of PCA.  Drawing control , review and release  are included in the Project Drawing Control Procedure (TPX-PROC-XXXX).

 4.1.2.2  Documents not Under Formal Change Control. 

Documents that are not under formal change control fall into two categories.  Those that require formal review, approval and release but are not controlled by the CCB and those that provide rationale for decisions made during the development process.  TPX Project  procedures will apply to those documents that require formal review, approval and release.  The other documents prepared by TPX participants will be archived by the Data Management System, as support documentation for the project  baselines.  The methods of archiving these documents will be described in the Data Management Plan and associated procedures.

4.1.3.  Program Phases. 

The Configuration Management program defined in this plan recognizes the process of design evolution for the TPX Project.  Consequently, a phased and hierarchical approach to establishing baselines has been implemented.  This approach ensures that basic TPX performance requirements are included in upper-tier documents and that these documents are the first to be authenticated and placed under formal change control.  Supporting and implementing details and documents will not be authenticated and placed under formal change control until required, allowing flexibility for accommodating design evolution.  Establishment of baselines at too early a point in time may result in an inadequately defined baseline and a high degree of change activity.  Establishment of the baselines at too late a point results in subcontractors designing to floating requirements.  The approach required by this plan will ensure that TPX requirements are properly documented, baselines established at the proper time and that the hierarchical approach is implemented.  Identified below are the program phases and the documents that will be authenticated and placed under formal change control in those phases.  Figure 4.1.3, “TPX Baselines”, in this plan is an overview of the  documents to be authenticated, the point they were controlled  and the change authority for that control.
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4.1.3.1   Conceptual Design Phase.   

The initial scoping of the project was developed during the Conceptual Design phases.  The conceptual design evolved throughout this phase providing a basis for trade studies, cost estimates and schedule development.  The Conceptual Design was concluded with the CDR.  CDR updates are expected for the Heating and Cooling System and the Diagnostics by the end of 1995.   

4.1.3.1.1  Conceptual Design Baseline. 

This baseline was established prior to completion of the Concept Design Phase by approval of the Project Definition Statement (PDS), General Requirements Document (GRD) and selected configuration drawings.  These documents identify the requirements to be used during the preliminary design phase and for the allocation of requirements for the development specifications for each WBS.  The required specifications will be identified in specification tree format to aid in the CI identification process. 

4.1.3.2  Preliminary Design Phase  

The Conceptual Design is followed by the Preliminary Design Phase.  During this phase the design is refined to a higher level of definition, including more detailed component drawings, interface drawings, lower level development specifications and additional supporting analysis.    The TSS will be completed by Systems Engineering and authenticated by the CCB prior to the first PDR.  Any engineering changes that are introduced during this phase that require changes to the PDS, GRD, TSS, cost, schedule will be placed under change control during the conceptual design phase. These changes will be subject to the change control process described in Section 4.3.  The  conceptual design drawings which have been controlled outside the CCB will become part of the Interface Control Documents and controlled by the Interface Control Working Group as described in the TPX Interface Control Managenent Plan (TPX-PLAN-ICMP)

4.1.3.2.1  Preliminary Design Baseline.  

A Preliminary Design Baseline will be established for each CI.  The Preliminary Design Baseline will be established  when the development specification is authenticated by the CCB for a CI identified on the WBS specification tree.  Development specification requirements are allocated from, and traceable to, the requirements in the TPX System Specification (TSS).  Lower level development specification requirements shall flow down from higher level specifications . The development specification may also expand upon the TSS requirements, providing additional detail requirements derived from the higher level system requirements for that configuration item contained in the TSS.  Thus, the preliminary design baselines are an expanded conceptual design baseline prepared in separate specifications, one for each CI identified on the TPX specification tree.  The preliminary design baseline  for the item provides a more detailed, contractually-binding set of requirements for the development and verification of the detail design of the configuration item.

The WBS Managers/subcontractors will prepare and submit the preliminary version of the development specifications at least 30 days prior to preliminary design review (PDR).  The WBS manager will be responsible for providing the specifications to the project that have been prepared and request review and comment by a specified date.  The Configuration Control Engineer (CCE) will schedule and coordinate the specification  review.  The supporting organizations to the WBS Manager  will be responsible to review the preliminary specifications and provide comments to the WBS manager.  The WBS manager will identify and resolve specification issues  at the PDR in order to reach an agreement on the requirements for the CI.  The specification originator will submit the updated preliminary specifications not later than  60 days after PDR.   WBS (subsystem) Level Development specifications and those lower level specifications  determined to be critical by the WBS manager and systems engineering will be processed through the Change Control Board (CCB) for authentication prior  to PDR close-out thus establishing the preliminary design baseline.  Subsequent changes to the specification  after baseline authentication require an ECP submittal for CCB dispositioning.  Specifications not authenticated prior to PDR close-out will be maintained by WBS manager oversight until a time period designated by the TPX Project Engineer for authentication, not later than FDR. These specifications will be submitted not later than 30 days prior to FDR for CCB review in accordance with Section 4.3.  Authenticated specifications will be finalized by the WBS Manager and listed in the change control list by the SIS as a document under formal change control.

4.1.3.3  Final Design Phase  

The Final Design for each CI commences following the successful completion of its PDR.  During this phase the approved preliminary design evolves to the level necessary for fabrication and acceptance.  This phase includes development of detailed component drawings,  detailed assembly drawings and the lower level development, process, material and product specifications.  

4.1.3.3.1  Final Design Baseline (FDB)  

The final design baseline will include the detailed design documentation (lower level development, product, material and process specifications and drawings) developed by subcontractors and laboratories during the Final Design phase.  At the completion of the Final Design Review (FDR) for each WBS element, the following  documentation describing the status of the system design will be approved and placed under change control.  These documents will include as a minimum:


-
Approved revisions, if updated,  of all previously controlled documents and


-
Approved lower level development and product specifications and selected drawings suitable for procurement packages.

The subcontractor will submit the lower level development specifications authenticated prior to PDR close-out and preliminary product, process and material specifications at least 30 days prior to FDR.  The development specifications will be processed for CCB baselining in accordance with Section 4.3.  The preliminary product, process and material  specifications will be distributed for review and comment.  The reviewing organizations will review the specifications and provide comments to the WBS manager.  The WBS manager and the subcontractor will resolve all issues and reach an agreement regarding the changes that shall be included in the next submittal during the next phase.  The critical process and specifications will be submitted 60 days after FDR for CCB processing in accordance with Section 4.3.

4.1.3.4  Construction, Fabrication and Installation Phase 

Construction, fabrication and installation activities commence following completion of the FDR.  During this phase the facilities are constructed, components are fabricated, in accordance with the design documentation completed in the final design phase ,assembly tooling is fabricated, and equipment is assembled and installed in the facility.  During this phase the configuration audits are conducted to verify the configuration identification 

4.1.3.4.1  Configuration Audits.  

Configuration Audits comprise the capstone technical events in the development of the project.  After FDR, the developers proceed with a qualification program to verify the performance characteristics documented in the development specifications.  Data are gathered as a part of the conduct of the inspections, demonstrations, and tests and are analyzed and compiled into various reports.  These verification results must be checked to assure that the design has achieved all of the specified requirements at the Functional Configuration Audit (FCA).  A Physical Configuration Audit (PCA) will be conducted subsequent to the FCA to assure that the CI was fabricated in accordance with the design/documentation verified at  FCA and is accurate and ready to be placed under formal control.  Audits to the cost and schedule baselines are addressed  in Section 4.4 Configuration Status Accounting(CSA).

4.1.3.4.1.1 Functional Configuration Audit.   

The FCA evaluates the degree to which the subsystems performance complies with the requirements and constraints specified in its authenticated development specification.  The subsystem should meet or exceed all of the requirements while operating within the constraints defined in the specification.  Appropriate verifications (tests, demonstrations, inspections, and analyses) will have been accomplished based on the Quality Assurance provisions specified in Section 4 of the specification and the resulting data is reviewed as a part of the FCA to verify the performance.

 4.1.3.4.1.2  FCA Presentation. 

The FCA should include a formal presentation, by the WBS Manager/subcontractor, about the test results and overall findings for the subsystem.  The presentation should identify all requirements that were not met along with proposed solutions, ECPs that were incorporated and tested, and a general discussion of the entire system development and test effort.  As a part of the FCA session, the subcontractor and the responsible laboratory should identify all residual tasks (and agree on the scope of the effort and the suspenses for their completion within the current contract price) required to close out the development of the subsystem. The administration of the FCA is handled by the SIS

4.1.3.4.1.3  FCA Verification

As a part of the FCA, the functional and physical characteristics of the configuration item that has been tested must be documented.  The test results are verified to confirm that the operation of the tested configuration item is as specified. The  product specification is compared to the qualified items to ensure that the contractor has accurately documented the physical configuration of the item for which the test data were verified.  At the PCA, this design documentation will be compared to the design documentation that defines the item the contractor is delivering to the Project ; any differences will require further testing (and a "mini-FCA" as a part of the PCA) to verify that they also meet the "performance" specification requirements.

4.1.3.4.1.4.  Physical Configuration Audit (PCA). 

The PCA is the formal examination of the "as built" configuration of the subsystem against its technical documentation to ensure its validity before using it to establish the product baseline.  The PCA will include a detailed comparison of the engineering drawings to the fabricated hardware or a comparison of the computer program source code listings contained in the software product specification to a like listing from the deliverable software medium.  Since the production configuration is likely to be different than the qualification test (prototype) configuration, the PCA for a hardware subsystem typically occurs with the availability of the initial production unit.  For software, the timing of the PCA is more flexible.  It can be accomplished simultaneously with the software FCA; it is more likely to be accomplished after the qualification testing of the integrated hardware and software has been completed.  ECPs selected at random are reviewed by the auditor to ensure that the subcontractor can control the incorporation of future changes into the design documentation.  The draft product specification will be reviewed to assure that the performance requirements it contains are sufficient to verify adequate performance in each production unit as a part of the production acceptance tests.  In a related activity, the acceptance test procedures and results will be reviewed to assure that the acceptance testing is sufficiently rigorous to identify any units that do not meet the performance requirements stated in the product specification.

4.1.3.4.1  Product Baseline  

The detailed design documentation for each CI will be approved/authenticated by the CCB to establish the Product Baseline.  This documentation normally includes a product specification for the CI plus referenced (or included) drawings and related lists, critical and non- critical process and material specifications, source code listings, and software design documents.  The product baseline defines the exact design to be delivered for installation.  It provides the contractual basis for the acceptance of the items; it also provides the basis for the entire logistics support system (spares, manuals and support equipment) for the item.  Establishment of the product baseline signifies that the fabricated CI meets its qualification test requirements (FCA),  as documented in the product specification and drawings.  The product baseline for the drawings will be established upon completion of the Physical Configuration Audit (PCA) for each CI.  Formal change control procedures commence at this point for the product documentation that has just been approved/authenticated by the CCB.  Changes to a baseline have contractual implications, so these procedures ensure that the complete impact of the proposed change is presented and considered, and that the benefits to the Project of the proposed change are considered, before a decision to approve or disapprove the change is made.

4.1.3.4.1.1  Specification Update  

The subcontractor will update the product specifications to include FDR comments and submit the draft specification for CCB review at least 60 days prior to PCA.  The specifications will be processed in accordance with Section 4.3.  The CCB will approve the specifications which establishes the specification part of the product baseline.  All changes to the approved specification require an ECP submittal for CCB dispositioning.

4.1.3.5  Pre-Operations and Integrated Systems Testing Phase  

The preparation activities commence following installation/assembly of systems and equipment.  These activities include debugging, performance checks, leak checks, instrumentation checks, flow balancing, etc. Changes to equipment, acceptance test procedures, and operations manuals are controlled  at the discretion of the Project Engineer.

4.1.3.5.1  Operations Baseline. 

This is the point where all of the program phases have been completed and the project is formally turned over to PPPL for operation and maintenance.  This is typically recorded as a function of the close-out of the production phase of the contract . At project turnover the project should take control of all the documentation which defines the configuration of the system to include the "as built drawings".

4.1.4  Identification Numbers  

Identification numbers will be assigned to project requirements documents, project plans, project standards, project policies, project procedures, specifications, statements of work and drawings.  Drawing numbers will be assigned in accordance with the requirements of the TPX  Drawing Standard,  Draft (ref Section 4.1.4.1).  The number assignments provide a means of identifying documents and are independent of the method of control (i.e. CCB or PPPL procedures).  The assignment of document numbers is accomplished in accordance with the Project Document and Record Control (TPX-PROC-0002, Attachment A).  Typical documents and their number assignments shall be as follows:


—
Project Requirements Documents (TPX-RQMT-XXX)


—
Project Plans (TPX-PLAN-XXX)


—
Project Standards (TPX-STND-XXX)


—
Project Policies (TPX-PLCY-XXX)


—
Project Procedures (TPX-PROC-XXXX)


—
Participant Procedures (Identification is determined by the participant)


—
Specifications (TPX-SPEC-WBS#-XXX)


—
Statements of Work (TPX-SOW-WBS#-XXX)

4.1.4.1  Drawing Numbers

Assignments of numbers for TPX project drawings will be in accordance with the TPX Drawing Standards.  The TPX drawing system keys off the WBS number identifier.  Two additional numbers (c & d) are included as lower tier class identification numbers (which may or may not be third and fourth level WBS identifiers).  Beyond the WBS identification number (a & b) the remaining numbers can be assigned at the discretion of the WBS manager (eg. TPX-E-ab-cdXXX.SH###.P##(or R);reference Section 3.1.0 of TPX Drawing Standards)   Multi-sheet drawings using the same drawing number are permissible providing the sheet size is the same.

4.1.4.1.1  Interface Control Drawing Numbers. 

To handle Interface Control Drawings the TPX drawing numbering system is modified in accordance with TPX-PLAN-ICMP by increasing the WBS identifiers to 4 digits for each WBS and reducing   the drawing number size (maximum of 99 numbers) and adding the letter C (to indicate an interface control drawing) behind the drawing number.  When a control drawing is used to define interface details between two different subsystems the first and second WBS identifier number of the two WBS subsystems would be indicated (e.g. TPX-E-1200130001C.SH###.P##(or R) indicated an interface drawing between the vacuum vessel subsystem, WBS 1200 and TF magnet  subsystem, WBS1300 drawing #01).  This is an example of a primary interface.  When  WBS interfaces are between the same WBS the identifier number would be repeated (e.g. TPX-E-1200120001C.SH###.P##(or R)) indicates that it is an internal interface between components within the vacuum vessel WBS subsystem, drawing # 01). This is an example of a secondary interface.  Only selected secondary interfaces, as designated by the TPX Project Engineer, will be identified as requiring TPX Project (ICWG) controlled ICDs.   

4.1.4.1.2  Institutional Drawing Number. 

Many institutions require that drawings generated internally must be assigned drawing numbers that meet the institutions drawing standards.  Where this occurs a TPX Project drawing number must be assigned in addition to the institutions drawing number.  The Project drawing number must be located either in or directly above the title block of the drawing.

4.1.4.1.3  Vendor Drawings. 

Drawings generated by outside vendors in support of the Project will require additional re-identification in the form of the Project's drawing numbering system.

4.1.4.1.4  Control of Drawing Number Assignment. 

It is the responsibility of each WBS manager (or designee) to assure that both internally generated WBS and vendor drawings are assigned a TPX drawing number .  All drawings that pass through the TPX review cycle at the WBS or systems level and are eventually archived in the project computer file storage area (other than the Study/Layout area) must have an assigned TPX drawing number.

4.2  Interface Control. 

The Project will identify the contractually binding interface requirements in the TSS and development specifications. The administration and control of project interfaces will be accomplished in accordance with the guidelines provided in the TPX Interface Control Management Plan (TPX-PLAN-ICMP)

In the case of TPX where there are contracts with multiple subcontractors for development and production of elements of the same subsystem, the subcontractor will be tasked to participate in an Interface Control Working Group (ICWG).  The focus of the ICWG activity is to reach agreements between the subcontractors about the interfaces that are not defined in the established development specification baselines but that must be defined and controlled among the subcontractors in order for them to design their elements of the project.  As problems arise, and changes may need to be made to the ICWG established interfaces, the ICWG provides the forum for the review of the proposed changes and for deciding the way that the changes can be accommodated.  In most cases, interface changes will require one or more of the subcontractors to update an interface control drawing/document and provide it to the other affected ICWG members for review and concurrence.  An engineering change proposal by one or more of the subcontractors will be required when the proposed interface change affects authenticated development specification(s) and associated cost and schedule baseline changes.  The ECPs will be processed in accordance with Section 4.3.

4.2.1  TPX Configuration and Plant Models  

The TPX Project Systems Integration and Support (SIS) contractor is providing a Configuration and Plant Model as a tool to define the "physical space allocated " for the components of the various WBS elements. The SIS contractor will utilize the configuration and plant models in defining envelope interfaces for each WBS element which will be placed under ICWG control.

4.3  Change Control. 

The Change Control function controls and regulates changes to configuration item technical, cost  and schedule baselines as documented in TPX-PROC-xxxx.(number to be assigned by the Local site TPX document administrator as prescribed in Project Document & Record Control procedure (TPX-PROC-0002)  Change Control takes effect when an authenticated (CCB approved and controlled baseline;eg., specification, cost , schedule) requires a change.    Changes to a baseline shall be proposed by an Engineering Change Proposal (ECP).  The objective of Change Control is to assess the complete impact of the proposed change on all items and associated areas (e.g., safety, logistics), to expedite the processing and incorporation of beneficial changes, and to prevent the acceptance of marginal or unnecessary changes.  Necessary or beneficial changes are defined as those that:


—
The change is DOE directed;


—
The change is essential for performance or safety;


—
The change will result in a significant improvement in design or capability; or


—
The change will result in reduced costs/schedule during construction or operation.

4.3.1  Change Classification and Approval Level  

Changes will be classified  according to their impact on the project.  The classification which determines the change approval levels, are established consistent with technical, cost, and schedule risk and are intended to feed into the higher level DOE configuration change system.  The TPX Project change classifications and criteria are as tabulated below in Figure 4.3.1:

	Class
	Approval

Level
	Criteria

	A
	DOE*
	•
Change Project Definition Statement (TPX              Program Director signature required) 

•
Change Total Project Cost/Total 

       Estimated  Cost (TPC/TEC)

•
Change Key or Control Milestones(ref: DOE, 4700.1)

•
Significant ES&H impacts (As delineated  

       in the EA, PSAR, or FSAR)

•
Change requires use of contingency funds 

       or redistribution of funds between Level 

       II WBS elements above the category B 

       established thresholds

•
Change General Requirements Document

       (GRD)(TPX Program Director signature required)

•
Cost impact over $100K

	B
	TPX Project

Director
	•
Change TPX System Specification 

       (TSS; A   Specification)

•
Cost impact up to $100K, but no impact 

       on TPC or TEC)

	
	TPX Project

Engineer
	•
Cost impact between $20K and $50K, but 

       no impact on TPC or TEC)

•
Significant schedule impact that requires 

       changes to TPX Project Schedules or 

       WAFs without impacting Key or Control 

       Milestones.**

•
Approve/Change  Development, 

       Product Specifications

•
Change  drawings

•
  Change involving more than 1 WBS 


*all approvals going to the DOE for signature require the PPPL Director's signature.

** a significant schedule impact is identified by the PE as such during the  screening process. 

                    Change Classification, Figure 4.3.1

4.3.2  Change Development. 

A change may be proposed by anyone on the TPX Project.  With this in mind, it is important to have a disciplined approach for initiating, reviewing, and implementing proposed changes to the TPX baselines.  This approach includes an initial screening by the TPX management team that includes the Program Director and Chief Scientist (for proposed programmatic changes), the Project Director, the Project Physics Manager (for potential changes to physics requirements), and the TPX Project Engineer to determine the desirability of pursuing the proposed change further.   Based on this initial screening, the decision will be made whether a change should be pursued further and an ECP developed.  Figure 4.3.2,  “ECP Flow”, illustrates the  change control process.

When there is insufficient information available to adequately determine all the technical, cost, and schedule impacts of the proposed change until further engineering work is completed, the appropriate WBS manger(s) upon direction of the Project Engineer  develops a schedule and initiates the necessary engineering work to either explore the feasibility of the proposed change or to definitize the technical, cost, and schedule impacts of the proposed change.  When this effort requires the significant expenditure of resources not originally planned, the DOE Project Manager shall be kept apprised of the status of these pending ECPs and/or studies via periodic briefings by the TPX Project.  The briefing will identify the technical requirements and benefits for pursuing the change and will also identify the estimated cost and schedule impacts at the best level of knowledge.  This information will also be maintained on the TPX File Share in the ECP Folder as an Preliminary ECPs/Studies List.  This list shall be updated at least monthly and will be transmitted electronically to the DOE Project Manager prior to the Engineering and DOE Monthly Meetings.

In some instances, it may be deemed prudent management practice to implement the proposed change before the final technical, cost, and schedule impact is definitized as an appeoved ECP.  Specifically, TPX Project Management may determine that the proposed change is of such a magnitude to make continued implementation of the current baseline design neither technically prudent or cost effective.  When this occurs, the TPX Project will highlight those ECPs in the developmental stage that warrant an immediate change in the project direction and will request DOE concurrence in this approach.  DOE concurrence will serve to authorize the project to proceed with implementing the design features of the proposed change in parallel with development of the more detailed ECP package.
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4.3.2.1  Documentation  

Engineering Change Proposals (ECPs) will be drafted by the originator and include as a minimum the following:


-
A standard Engineering Change Proposal (ECP) Form that clearly identifies the reason for the change, the implications of the change (design, cost, and schedule) to the extent known by the originator, and other  options.  Cost impacts shall be expressed both in current year dollars (e.g., FY-95$ in fiscal year 1995) and year of expenditure or escalated dollars.  The escalated cost impact should be arrived at by multiplying current year dollars by a factor provided by TPX Project Control to arrive at the approximate escalated value; and back-up and supporting documentation including any conceptual drawings, justification memos, or studies.


-
A Specification Change Notice (SCN) if any  previously authenticated specification is affected.


-
An Engineering Change Notice when a authenticated drawing is affected.

If the design, cost and schedule implication are not sufficiently known by the originator and/or additional options need to be explained, the Project engineer as part of the screening process will task the appropriate WBS managers(s) to develope the additional supporting data and complete the ECP documentation.

4.3.2.2  ECP/SCN/ECN Preparation. 

The details for preparation of the ECP and SCN/ECN are included in the Configuration Control Process document (TPX-PROC-xxxx, number too be supplied upon issue).  The Engineering Change Notice (ECN) and Specification Change Notice (SCN) are forms which are issued by the CCE to define the persuant action(s) in an approved   ECP.  As a result of an approved ECP an ECN is cut to direct the change of impacted drawings and a SCN is cut to direct the change of impacted specifications.  The Project Engineer approval disposition of these  ECP data packages is  handled by the Change Control Engineer to ensure the data is  submitted to the appropriatecognizant TPX Project/Program/DOE approval authority.  For Category A changes, following Project approval, a transmittal letter to DOE by the Project Director will be prepared that briefly describes the proposed change and its cost and schedule impacts.

The entire data package will then be submitted to the PPPL Director and then DOE Princeton Area Office (PAO).  Regular periodic reports on the status of changes submitted to the change control process will be provided to the Project.  The Data Management System (DMS) will be used to track each of the proposed engineering changes in the system, to indicate which have been approved or rejected or at what level a decision is pending, and the actions necessary to approve and/or implement the ECP.

4.3.2.3  Non- Conformance Reports (NCRs)

NCRs are generated when a configuration item does not meet its requirement(s) and it has been determined that the requirement(s) should be “waivered” and the configuration item “used as is “.  NCRs with the disposition of “use as is”  will require approval of the TPX Project Quality Assurance Manager and the CCB.   

4.3.3  Change Control Board (CCB)  

The CCB is the official body chartered to disposition all configuration controlled documentation and  changes to the technical, cost, and/or schedule baselines.  The disposition options are:


-
Approve/authenticate CI specifications (for category A & B changes the CCB Chairman will obtain Project Director, Program Director, PPPL Director and DOE approval as appropriate per figure 4.3.1 berfore authenticating the specification)


-
Approve NCRs with the disposition " use as is".

4.3.3.1.  CCB Organization.  

The Configuration Control Process(CCP) will be organized through the incorporation of a formal board called the Change Control Board (CCB).     The board will administer  the processing of Engineering Changes to the affected technical, cost and schedule  baseline documentation.  The CCB is advisory to the Chairperson.  The Chairperson makes all final decisions.  The Chairperson of the CCB is Project Engineer.   The CCB Administrator  is the Configuration Control Engineer or his delegate.  It is organized as shown in Figure 4.3.3.1.
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CCB Organization, Figure 4.3.3.1

4.3.3.2  CCB Membership   

The CCB members shall provide the CCB chairperson with the most complete, comprehensive input possible concerning each change so that the decision will be based on the most complete impact analysis.  The CCB will be comprised of the cognizant engineering personnel to include Project Engineer, Deputy Project Engineer for Systems Integration , SIS Configuration  Control Engineer,  Project Control Manager,  ES&H Manager,  QA Manager and ad hoc representation from the Project Physics Manager,  Engineering Managers, WBS Managers,  and Technical Experts.   All of the organizations impacted in an ECP are expected to support the  CCB review; to be knowledgeable concerning the changes being considered, at least from their functional perspective; to participate in the CCB  by making their positions known to the chairperson; and ultimately by signing the change approval form, if required, concurring with the change.  The CCB is not a voting board . Only the Project Engineer who chairs the CCB can make the decision.  When approval is required at the Project Director, Program Director, PPPL Director  and/or DOE level(s) (see Figure 4.3.1.) it is the responsibility of the Chairman of the CCB to obtain approval prior to change authentication.   The SIS also supplies the Change Control (administrative) function which schedules and organizes the review, distributes the ECPs before the review, and records the conduct of business for all reviews.  The SIS will publish a Configuration Control Procedure (CCP) which describes  how the CCB will operate . The specific responsibilities of the CCB membership is provided in this plan.  The procedures will define target processing times for the ECPs within the project.

4.3.3.3  CCB Responsibilities  

The CCB is  responsible for the review and approval/disapproval of Engineering Change Proposals (ECPs), authentication of  specifications, Non-Conformance Reports (NCRs), and documentation applicable to the controlled components/systems and their associated technical, cost, and schedule baselines in the TPX program.  

4.3.3.4  Project Engineer (PE) Responsibility    

The PE  is the Chairperson of the CCB.  He/she is  responsible  to provide leadership to the CCB and guidance to the Secretariat (CCE) of the CCB regarding the establishment of cost and schedule impacts to the project as a result of ECPs.  He/she is the final authority in issue resolution when one or more WBS elements are unable to reach a solution.  The Chairperson is the approval/disapproval authority of the CCB.  

4.3.3.5  Deputy Project Engineer for Systems Integration Responsibility

The Deputy PE for Systems Integration  is the Engineering Manager responsible for assuring all system interactions are addressed in the CCB.  The Project Engineer looks to this Deputy PE for guidance in all systems related issues.  As an member of the CCB he leads the Systems Integration Support (SIS) team and represents them in all systems related matters  

4.3.3.6  Ad hoc CCB Members

The Ad hoc Engineering Managers  provide representation for the engineering organization affected by the ECP.    Ad hoc Engineering Managers    assure that  the WBS elements remain focused on the issues and that the ECPs in which they are involved flow within the guidelines in paragraph 4.3 of the CMP.  They provide insight into the ECP impacts related to interfaces,  cost and schedule within their managerial chain.  

4.3.3.7  WBS Managers  

The WBS Managers are responsible for review and implementation of  ECPs for  the CCB.  They also hold an ad hoc membership on the CCB  as determined by the CCB Chairman.  As the item or function manager the WBS Manager is the responsible cognizant engineer in all matters related to element changes to the baseline.  The WBS Manager  may delegate responsibility as necessary to the cognizant engineer/specialist as required to resolve all issues related to the ECP. 

4.3.3.8  Change Control Engineer/Specialists  

The Change Control Engineer (CCE) implements the Configuration Control Procedure for the Project Engineer.  This is accomplished through establishment of a coordinated/approved CCP which utilizes the availability of electronic data transfer, storage, review and control.  He/she administers the CCB for the PE,  including  scheduling, coordination, issue tracking, and document control.

4.4  Configuration Status Accounting

Configuration Status Accounting (CSA) refers to the process of keeping track of all information relating to the authenticated configuration documentation for the program including Technical, Cost and Schedule baselines.  The CSA requirements will be included as a part of the Data Management System.  The common thread throughout the CSA will be the WBS number.  CSA requires that information be maintained (and available when needed) about:


—
Identification.  The identifiers assigned to documents and the items (e.g., WBS numbers, specification numbers, drawing numbers, nomenclatures, part numbers, etc.)


—
Responsibilities.  The  WBS manager is responsible for the WBS item.


—
Configuration documentation.  Specifications, cost,  schedule, drawings, software listings that comprises the configuration item's technical, cost and schedule baselines;


—
Design Reviews and Configuration Audits.  The schedule for conduct of design reviews and audits and the status of action items established as a part of the reviews and audits;


—
Changes.  The processing schedule and status of changes.

Cost and schedule baselines are maintained by  TPX Project Control  The schedule baseline is controlled as a Level III, Resourse Loaded Schedule in the Primavera software format. The cost baseline is controlled at the WBS Manager level as WBS “Spreadsheet of Expenditures” and provided to TPX Project Control. The schedule and cost baselines are typically updated quarterly or as a block of ECPs are approved.   

The cost and schedule baselines for the TPX Project are audited on a biannual basis both internally and by the Department of Energy/Energy Research/Office of Fusion Energy.  Updates of the cost and schedule baselines for individual Configuration Items are also required at each design review.

The CSA will provide reports to support the management of the project.

Glossary of Terms

Baseline
A configuration identification document or set of such documents  formally  designated by the project  at a specific time during the CIs life cycle.  Baselines plus approved changes from those baselines , constitute the current approved configuration identification.  Baselines include technical, cost, and schedule baselines

Configuration  Control Board
Amembership of cognizant project personnel Chaired by the Project Engineer.  The CCB is charged with the task of assuring that the technical, cost and schedule  aspects of the TPX Project  are not changed without adequate review and documentation. 

Configuration Item (CI)
CIs are those hardware/software specification items whose technical functions and performance parameters must be defined and controlled to achieve the overall end use function and performance.

Critical Item
Any item which is below the level of complexity of a prime item (eg.  WBS level) but has been determined to be engineering, logistics, schedule or safety critical because of higher risk factors  being associated with  this item and the Project.

Development Specification (B spec)
a document that states the requirements for the design or engineering development of a product during the development period.  It should contain sufficient detail to describe effectively the performance characteristics of each configuration item is to achieve when a developed configuration item is to evolve  into a detailed design for production.  

Engineering Change Proposal (ECP)
A proposed engineering change applicable to a 

Configuration Item (Section 4.1, TPX-PLAN-CMP)  after formal establishment (e.g., Specification Authentication) of one of its configuration baselines (Technical, cost,and schedule) .

ECP Approval
The level of approval is dependent upon the ECP Class(A, B or C as shown in the TPX CMP) documentation, cost and schedule impact.  Once   the  necessary signatures are received from the appropriate levels the ECP is distributed to the originator for inclusion of the changes to the impacted document(s).

Functional Configuration Audit (FCA)
The formal examination of the functional characteristics of a configuration item, prior to acceptance , to verify that the item has achieved the requirements specified in the functional and allocated configuration documentation.

Material Specification (E spec)
A specification applicable to a raw material (chemical compound), mixture (cleaning agents, paints), or semi-fabricated material (electrical cable, copper tubing) which are used in the fabrication of a product. (i.e. Conductor for the TF magnet) 

Non Conformance Report (NCR)
Written documentation of a deficiency in characteristic, specification, documentation, or procedure that renders the quality of an equipment or activity unacceptable or indeterminate.  The NCR includes the disposition of the item as either “rework,” “repair,”use as is,” “return to vendor,” or, "scrap.”  NCR dispositions require appropriate (TPX, major participant, or subcontractor) management and QA approval as specified in written procedures.  NCR disposition of  "use as is" requires CCB approval.

Parent Drawing/Document
A drawing or document that sits on the drawing or specification tree at a higher level than a related document  (eg. the GRD is a parent document to the TSS and a system level drawing would be a parent drawing to a subsystem or component drawing.  

Physical  Configuration Audit (PCA)

The formal examination of the "as built " configuration of a configuration item against its technical documentation to establish or verify the configuration item's product baseline.

Preliminary Design Baseline
the documentation placed under configuration control at the Preliminary Design Review and all approved changes to that baseline.  The documentation would include the PDS, GRD, TSS, and the Configuration Item Development Specification(B specification).

Product Baseline
the approved documentation describing all of the necessary functional and physical characteristics of the configuration item to support production acceptance testing  of the item.

Process Specifications (D spec)
Are specifications that can be related to a service performed on a the product or the material (i.e. the process for "baking out" the conductor for the TF or PF magnets)

System Specification (A spec)
a specification that states the technical and mission requirements for a systems an entity.  It allocates requirements to functional areas ,documents design constraints, and defines the interfaces between or among the functional areas.

Specification Authentication
The approval of a configuration item specification by the CCB indicating the that there is mutual acceptance between the contracting agency  (PPPL) and the contractor (WBS Manager or other) of the CIs requirements, as defined in the specification and referenced documents.  The configuration identification (baseline) is established at specification authentication (approval) 

Top Level Specification
Any specification that  sits on a higher branch of the specification tree in relation to a  referenced specification.  Any specification that flows down its requirements to a lower level specification.  (eg. the TSS is a top level specification in relationship to the TF Magnet  B specification whereas the TF Magnet is a Top Level specification with regards to the Copper Windings, Material Specification)
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